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Response to Amendment 

1 . In response to the Office Action mailed 29 March 2007, applicant submitted a response 
filed 01 September 2007, in which the applicant amended claims 1, 3, 16, 20-21, 23, 33, 37, 39, 
49 and 52 without adding new matter. 

Information Disclosure Statement 

2. The information disclosure statement(s) (IDS) submitted on 01 October 2007 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the examiner has considered the 
information disclosure statement. 

Response to Arguments 

3. Applicant's arguments filed 01 October 2007 have been fully considered but they are not 
persuasive. Regarding the double patenting rejections discussed under Remarks on page 14, 
where the examiner believes that there is a certain level of similarity between claim 1 in both 
applications, after further review there are sufficient differences within the language. Therefore, 
the double patenting rejections are hereby withdrawn. 

The examiner thanks applicant for making appropriate changes to the specification and 
claim dependencies. 

The examiner thanks applicant for appropriately amending claims to more clearly define 
the claimed invention and so therefore, the 35 U.S.C. § 1 12 rejections are withdrawn. 
Also, 35 U.S.C. § 101 issues are also withdrawn. 
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With respect to applicants remarks concerning claim 1 (REMARKS, page 17), applicant 
asserts that 'speech event feature signal' data is not sufficient to read on 'coefficient'. The 
examiner respectfully disagrees. First, 'coefficient' is a very broad term that, at this point could 
be assumed to represent any of a large number of characteristics pertaining to an input 
waveform. This is taking into consideration the claimed language, merely stating that the 
coefficients represent 'coefficients of the input waveform for each pitch segment'. Second, as 
applicant points out, Atal teaches wherein a speech event feature signal, 'corresponds to the 
features of the articulatory configuration of an individual sound occurring in the speech pattern.' 
In addition, looking at col. 13, lines 5-13, Atal further teaches: 

"The circuit of FIG. 2 is adapted to compress a spoken message into a sequence 
of coded speech event feature signals which are transmitted via utilization device 
285 to a synthesizer. In the synthesizer, the speech event feature signals and the 
combining coefficients of the message are decoded and recombined to form the 
message log area parameter signals. These log area parameter signals are then 
utilized to produce a replica of the original message. " 

Therefore, it is asserted by the examiner that the speech event feature signals are inherently 
equivalent to 'coefficients' for, at the least representing the original waveform in a way that 
makes them a fundamental part of encoded signal transmission that reconstructs the original 
signal. 
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With respect to applicants remarks concerning claim 16 (REMARKS, page 18), the 
examiner conceded that Atal fails to specifically disclose receipt of signal components, further 
asserting that it would have been inherent that if a signal has been sent, another component must 
receive it. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1, 3, 5-8, 10-12, 21, 23, 25-28, 30-32, 37, 39, 41-44, and 46-48 are rejected under 
35 U.S.C. 102(b) as being anticipated by Atal (USPN 4,764,963) referred to as Atal 
hereinafter. 

Claims L 2L and 37 : Atal discloses a method, apparatus and computer-readable medium 
for compressing speech data, comprising: 

i. parsing an input waveform into pitch segments (col. 13, lines 22-27, 'comprise a 
succession of pitch period and voiced/unvoiced signals generated responsive to the voice 
message,'); 

ii. determining principal components of at least one pitch segment (col. 5, lines 33-35, 
'the principal components u w (n) of the time frame is determined,'); 



Application/Control Number: Page 5 

10/624,092 

Art Unit: 2626 

iii. sending to a receiver a subset of the determined principal components during an initial 
transmission period (Fig. 4 shows principal components being sent to a module in order to 
determine compact coefficients.); and 

iv. sending to the receiver coefficients (speech event feature signal) of the input waveform 
for each pitch segment during a period subsequent to the initial transmission period, the 
coefficients being determined from the input waveform (col. 13, lines 5-8, 'coded speech 
event feature signals which are transmitted,'). 

Claims 3, 23, and 39 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, further comprising: 

i. determining the number of pitch periods (col. 7, lines 45-48); and 

ii. generating a correlation matrix corresponding to the number of pitch periods (col. 7, 
lines 57-58). 

Claims 5, 25, and 41 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, further comprising determining coefficients for each pitch 
period (col. 4, lines 2-10). 

Claims 6, 26, and 42 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, further comprising determining the validity of principal 
components (col. 8, lines 54-65, 'speech event timing parameter signal (created from principal 
components) are read from store 245 (box 505) and zero crossings (centroids) therein are 
detected... whenever a zero crossing is found, the speech event location frame is stored,'). 

Claims 7, 27, and 43 : Atal discloses a method, apparatus, and computer-readable 
medium as per claims 6, 26, and 42 above, wherein determining if the principal components are 
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still valid comprises determining if a pitch segment exceeds a predetermined threshold (col. 8, 
lines 58-62, [zero crossings is the mark used to determine a valid set of signals]). 

Claims 8, 28, and 44 : Atal discloses a method, apparatus, and computer-readable 
medium as per claims 7, 27, and 43 above, wherein the predetermined threshold is a measure of a 
distance from a pitch segment to a centroid determined by the principal components (Abstract; 
col. 8, lines 50-52). Each negative going zero crossing represents the centroid, which, in turn, 
represents a predetermined threshold in which to determine the validity of signals. 

Claims 10, 30 and 46 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 1, 21, and 37 above, further comprising reconstructing the input waveform 
(col. 13, lines 14-20). 

Claims 1L 31. and 47 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 10, 30, and 46 above, further comprising: 

i. scaling the principal components by the coefficients for each pitch segment to form 
scaled components (col. 11, lines 8-1 1, principal component signals u(n) from box 620 are 
weighted to form signals. . . '); and 

ii. summing the scaled components (col. 11, lines 15-24, '...the loop including boxes 
605, 610, 615, 620, 625, and 630 is iterated so that the complete sequence of speech events for 
the speech pattern is formed' [emphasis added]). 

Claims 12, 32, and 48 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 10, 30, and 46 above, wherein reconstructing further comprises 

i. concatenating reconstructed components of the input waveform (col. 13, lines 55-60); 

and 
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ii. using a smoothing filter while concatenating the reconstructed components (col. 13, 
lines 61-63). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 2, 16-18, 20, 22, 33-36, 38, and 49-52 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Atal. 

Claims 2, 22, and 38 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, however Atal discloses the use of five principal components 
(col. 9, lines 31-33) instead of six principal components. It would have been a suitable choice 
within the signal compression art to use five components as opposed to six components. 
Wherein applicant states that the number of ideal components (Specification, p. 15-16) would be 
between 5 and 10, it appears that the invention would perform equally well (>95% accuracy) 
with five principal components. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to use five principal components for the reasons above. 

Claims 16, 33, and 49 : Atal discloses a method, apparatus, and computer-readable 
medium of receiving an input waveform. However, Atal fails to distinctly disclose the receiving 
of a subset of principal components and coefficients. Atal does however disclose the 
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transmission of feature signals (col. 4, lines 61-64) that include the necessary components used 
to reconstruct the speech event feature signals (eqn. (5); col. 5, lines 41-60, e.g. principal 
components, u OTj and coefficients [or speech event features], b* w .). 

Therefore, it would have been inherent within the scope of invention to receive signal 
components if a device transferred components after coding. 

Claims 1 7, 34, and 50 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 16, 33, and 49 above, further comprising: 

i. scaling the principal components by the coefficients for each pitch segment to form 
scaled components (col. 11, lines 8-11, principal component signals u(n) from box 620 are 
weighted to form signals. . . '); and 

ii. summing the scaled components (col. 11, lines 15-24, '...the loop including boxes 
605, 610, 615, 620, 625, and 630 is iterated so that the complete sequence of speech events for 
the speech pattern is formed.' [emphasis added\). 

Claims 18, 35. and 5 J : Atal discloses the method, apparatus and computer-readable 
medium as per claims 16, 33, and 49 above, wherein reconstructing further comprises 

i. concatenating reconstructed components of the input waveform (col. 13, lines 55-60); 

and 

ii. using a smoothing filter while concatenating the reconstructed components (col. 13, 
lines 61-63). 

Claim 20 : Claim 20 is similar in scope and content to a combination of claims 1 and 16, 
and so is rejected under the same rationale. 
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Claim 36 : Claim 36 is similar in scope and content to a combination of claims 21 and 33, 
and so therefore is rejected under the same rationale. 

Claim 52 : Claim 52 is similar in scope and content to a combination of claims 37 and 49, 
and so therefore is rejected under the same rationale. 

8. Claims 4, 14-15, 24, and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Atal in view of Chen et al. 'Karhunen-Loeve Method for Data Compression and 
Speech Analysis', pp. 377-380, October 1991 referred to as Chen hereinafter. 

Claims 4, 24 t and 40 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, however failing to, but Chen does, specifically disclose 
ordering principal components (p. 377, Introduction, 'and ordered according to the magnitude of 
the associated eigenvalues.'). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Chen in the method of Atal because good quality 
intelligible speech can be reproduced along with a higher compression rate (Abstract). 

Claim 14 : Atal discloses a method as per claim 1 above, however failing to, but Chen 
does, further disclose reducing the principal components to reduce the number of bits transmitted 
(p. 379, 'After the DC value AV, is removed from each component,'). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Chen in the method of Atal because good quality 
intelligible speech can be reproduced along with a higher compression rate (Abstract). 



Application/Control Number: Page 10 

10/624,092 

Art Unit: 2626 

Claim 15 : Atal discloses a method as per claim 1 above, however failing to, but Chen 
does, further disclose wherein an increased number of principal components to increase accuracy 
(p. 380, 'The largest ten eigenvalues (M=10) of the FB coefficients covariance matrix constitute 
99.3% of the sum of the total 34 eigenvalues/). This demonstrates a near perfect accuracy 
wherein 10 components are taken as opposed to six components. Applicant discloses in the 
specification (P. 15-16) that using between 5 and 10 principal components would allow a 95% 
reconstruction, wherein Chen is achieving 99.3%. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Chen in the method of Atal because good quality 
intelligible speech can be reproduced along with a higher compression rate (Abstract). 

9. Claims 9, 29, and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal 
in view of Takebayashi et al. (USPN 5,761, 639) referred to as Takebayashi hereinafter. 

Claims 9, 29, and 45 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 7, 27 and 43 above, however failing to, but Takebayashi does, distinctly disclose 
the updating of principal components based on a predetermined criteria. Atal does disclose the 
use of thresholds to determine validity of principal component based samples; however, Atal 
merely stores certain components. Takebayashi, in an analogous art, discloses the updating of 
principal components for different words (i.e. significantly different speech patterns) (col. 12, 
lines 47-52). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Takebayashi in the systems of Atal because it provides 
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an efficient method of recognizing speech in noisy or non-ideal environments in order to transmit 
a higher quality of speech signal to be reconstructed at the output (col. 1, lines 20-35). 

10. Claims 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal in 
view of Martin, R, 'Noise Power Spectral Density Estimation Based on Optimal Smoothing 
and Minimum Statistics', IEEE Transactions on Speech and Audio Processing, p. 504-512, 
07/2001 referred to as Martin hereinafter. 

Claims 13 and 19 : Atal discloses a method for speech processing as per claims 12 and 18 
above. However, where Atal further discloses the step of smoothing a signal to reduce 
discontinuities within a reconstructed signal, Atal fails to, but Martin does, disclose the use of a 
first-order (ajpha-blending) filter in order to perform smoothing on a speech signal (p. 505, also 
eqn. 3). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Martin in the method of Atal because the system 
minimizes speech distortions and unnatural sounding background noises, which plague speech 
processes under adverse conditions (p. 504, Introduction). 

11. Claims 53 and 57 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal in 
view of Baker (USPN 4,713,778) referred to as Baker hereinafter. 

Claims 53 and 57 : Atal discloses a method as per claims 1 and 16 above, however failing 
to, but Baker does, distinctly disclose comparing principal components generated from an input 
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waveform to a set of prestored speech patterns (col. 8, line 64 - col. 9, line 2) in order to recreate 
speech or text. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Baker in the method of Atal because this reduces both 
computational cost and memory cost (col. 9, lines 1-2). 

12. Claims 54 and 58 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal in 
view of Baker as applied to claims 53 and 57 above, and further in view of Carleton et al. 
(USPN 6,069,940) referred to as Carleton hereinafter. 

Claims 54 and 58 : Atal, in view of Baker discloses the methods as per claims 53 and 57 
above, however failing to, but Carleton does, disclose wherein phonemes are generated and 
converted from speech to text (col. 4, lines 24-38). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Carleton in the method of Atal in view of Baker 
because it provides an increased method for navigating through telephone prompting systems 
(col. 2, lines 4-10). 

13. Claims 55-56 and 59-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Atal in view of Farrett (USPN 5,636,325) referred to as Farrett hereinafter. 

Claims 55 and 59 : Atal, in view of Baker discloses the methods as per claims 53 and 57 
above, however failing to, but Farrett does, disclose wherein phonemes are generated and used 
to produce natural speech (Abstract). 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Farrett in the method of Atal because it produces speech 
from many different dialects (intonations) while minimizing storage requirements (col. 3, lines 
23-25). 

Claims 56 and 60 : Atal, in view of Baker discloses the methods as per claims 53 and 57 
above, however failing to, but Farrett does, disclose wherein speech parameters are altered in 
order to change intonations (dialects) according to user preferences (Abstract). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Farrett in the method of Atal because it produces speech 
from many different dialects (intonations) while minimizing storage requirements (col 3, lines 
23-25). 

Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin W. Rider whose telephone number is (571) 270-1068. The 
examiner can normally be reached on Monday - Friday 7:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David R. Hudspeth can be reached on (571) 272-7843. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

J.W.R. 

30 November 2007 

DAWD HUDSPETH 
SUPERVISORY PATENT EW*«WER 



